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MEMORANDUM

SUBJECT: EPA Review of Fidd Efficacy Datafor the Mycogen Brand Cry1F
(synpro)/Cry1Ac (synpro) Construct 281/3006 Cotton, Submitted by Dow
AgroSciences [Reg. No. 068467-G; Decision Number 214150; DP Barcode:
D290936; Case: 071326; MRID 458084-07]

TO: Leonard Cole, Regulatory Action Leader
Microbid Pegticides Branch, Biopesticides and
Pollution Prevention Division (7511C)

FROM: Sharlene R. Matten, Ph.D., Biologist
Microbid Pegticides Branch, Biopesticides and
Pollution Prevention Division (7511C)

SECONDARY

REVIEW: Alan H. Reynolds, M.S,, Entomologist
Microbid Pegticides Branch, Biopesticides and
Pollution Prevention Division (7511C)

ACTION

REQUESTED: Toreview fidd efficacy data submitted by Dow AgroSciences to support their
application for a Section 3 Regidiration for Mycogen Brand Cry1F
(synpro)/Cry1Ac (synpro) Construct 281/3006 Cotton

CONCLUSONS

The results of 19 evauationsin trids from 2001 to 2002 indicate that Cry1F/Cry1Ac transgenic cotton
line MXB-13 provided effective control againgt the eight cotton insect pests evaluated: tobacco



budworm (TBW), Heliothis virescens (F.); cotton bollworm (CBW), Helicoverpa zea (Boddie); pink
bollworm (PBW), Pectinophora gossypiella (Saunders); beet armyworm (BAW), Spodoptera
exigua (Hubner); southern armyworm (SAW), Spodoptera eridania (Stoll); fal amyworm (FAW),
Spodoptera frugiperda (J.E. Smith); soybean looper (SBL), Pseudoplusia includens (Walker); and
cabbage looper (CL), Trichoplusia ni (Hubner). That is, indl tridsand for dl insect pests evaduated,
MXB-13 (sprayed and unsprayed) provided as good or better control when compared to the sprayed
or unsprayed non-transgenic control line, PSC35 (the recurrent parent for both the Cry1F and Cry1Ac
transgenic cotton events).

Reaults of fivetrids over atwo-year span indicate MXB-13 provides ahigh level of control of TBW.
The level of control isat least equd to, and in many cases far superior to optimum chemical spray
programs used during idedl environmenta conditions. Results dso indicate that MXB-13 surpassed the
effectiveness of chemical spray programs under non-idedl environmenta conditions such as sustained
periods of rain. Efficacy againgt TBW was demondrated in both the early fruit development stage and
in the late season boll maturation stage.

Also, infive trids spanning two years, MXB-13 was shown to effectively control CBW. A totd of 80
individua eva uations was made comparing MXB-13 plots to unsprayed PSC355 plots. 1n 96% of
these comparisons, the MXB-13 line exhibited equa to or less damage than the unsprayed control with
53% of the differences being datiticaly sgnificant. Likewise, MXB-13 plots had equd or less
damage in 58% of the comparisons to the sorayed PSC355 plots with optimum insecticide control.
There were no evauations where MXB-13 had significantly more damage or infestation than the
chemically controlled PSC355 plants. No significant differencesin yield were found between the
unsprayed MXB-13 line and the sprayed PSC355.

MXB-13 was shown to have excdlent control of PBW with no measurable boll infestation compared
with 23-75% for the non-transgenic control variety. In both field trials and bioassays, MXB-13 was
effective at controlling various armyworm speciesincluding BAW, SAW, and FAW. In addition, data
from fidd tralls indicate that MXB-13 controls two species of loopers. SBL and CL (though datawere
only from onetrid).

Field efficacy tegting is not a subgtitute for the high dose testing required for the mgjor target pedts.

High dose testing for TBW (MRID# 45808417), CBW (MRID# 45808418), and PBW (MRID#
46071901) isreviewed separately.

CLASSIFICATION: ACCEPTABLE

|. Test Material

Test Substance



The Cry1F and CrylAc events, 281-24-236 and 3006-210-23 respectively, were separately
introgressed under greenhouse conditions by conventiona backcrossing into cotton variety PSC355.
Introgressed lines of the two events at the BC3F1 generation were cross-pollinated to produce an F1
line that contained both transgenes. F1 plants were sdlf pollinated and the F2 generation was planted in
the greenhouse and allowed to segregate for the transgenes. A total of 169 F2 plants was identified
containing both homozygous transgenes. Bulking of some F3 seed from these 169 F2 plants were the
bass for the seed lot for the 2001 tridls. The 2002 seed lot was developed by first self-pollinating F3
plantsin thefidd. F4 seed was then planted in an isolated nursery in Puerto Rico during the winter of
2001/2002. Plants were alowed to open pollinate to produce F5 seed for the 2002 trids. The
stacked line 281-24-236/3006-210-23 (Cry1F/Cry1Ac) was tested in multiple locations against a
wide array of lepidopteran pests of cotton. Thisline was assigned the fidld designation of MXB-13.

Control Substance
Cotton variety PSC355, the recurrent parent for the Cry1F and Cry1Ac transgenic cotton events, was
used as the control materia in these experiments.

II. Methods and Results

Numerous fidd efficacy studies were conducted in 2001 and 2002 at multiple field locations for
severa target lepidopteran insects exposed to MXB-13 cotton. The fidld methods and results are
presented together for each of the eight target insects evaluated. These insects were: tobacco
budworm (TBW), Heliothis virescens (F.); cotton bollworm (CBW), Helicoverpa zea (Boddie); pink
bollworm (PBW), Pectinophora gossypiella (Saunders); beet armyworm (BAW), Spodoptera
exigua (Hubner); southern armyworm (SAW), Spodoptera eridania (Stoll); fal amyworm (FAW),
Spodoptera frugiperda (J.E. Smith); soybean looper (SBL), Pseudoplusia includens (Walker); and
cabbage looper (CL), Trichoplusia ni (Hubner).

Statigticd andysiswas performed using Pesticide Research Management (PRM) software to determine
sgnificant differencesin treetment means. Andyss of variance was used to determine significant
differences and means separation was determined using LSD at P=0.05 or Tukey’sHSD at P=0.05.

1. Tobacco Budworm (Heliothis virescens) Efficacy Trials

Three tridls were conducted in 2001 to determine efficacy of MXB-13 against the tobacco budworm
(TBW). Thesetridswerelocated at Wayside, MS; Starkville, MS; and Winnsboro, LA. Dataisaso
presented for 2002 trids at Starkville, MS and Winnsboro, LA.

Field Test Site 1. Wayside, MS (2001)

A plit plot desgn with four replications was used with areas of “sprayed” and “unsprayed” designed as
the main plots and subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots,
conventiona insecticides were used for optimum control of lepidopteran pests. In “unsprayed’” main
plots, lepidopteran pests were not controlled with chemica sprays. Plot size was two rows wide by 40
ft long with 40" row spacing. Two blank rows were used between subplots and four blank rows were
used between main plots to minimize movement of larvae between plots. Artificia infestations were



carried out on the “unsprayed” main plots on aweekly basis for Sx weeks. Neonate larvae were
gpplied to the termina of the plantsin acorn grit carrier at arate of 10 larvae per row-foot.
Evduations of efficacy were made 4-6 days after inoculation on 40 plants per plot. Evauations of
tissue damage and larva infestation were made on 40 squares and bolls per plot. A caculation of
Season mean damage!infestation was made across the five evaluation dates. Lint yield was determined
by harvesting seedcotton and applying the lint percent from a handpicked boll sample. Percent
potentia yield was dso cdculated. Percent potentid yied isthe yied of avariety under no
lepidopteran spray conditions expressed as a percentage of itsyield under typical |epidopteran spray
control.

Reaults (Tables 2a-€) indicate artificia infestations were successful as measured by the high damage
and infestation values obtained in the unsprayed non-transgenic control (PSC355). The mean damage
of squares and bollswas 24.1 and 13.7%, respectively. Square and boll infestation was 5.8 and
4.3%, respectively. For the MXB-13 line, season mean damage and infestation was significantly less
than the unsprayed control and not significantly different from the sprayed PSC355. Square and boll
damage was 1.5% for MXB-13 plots over the season, while the level of infestation of squares and
bolls was 0.1 and 0.2%, respectively. There were no sgnificant differencesin lint yield among
treatments. However, the unsprayed PSC355 plots had the lowest nomind yield and low percent
potentid yidd (75%). This represents a 25% decrease in yield as aresult of uncontrolled TBW
infestation. In contrast, the percent potentid yield of MXB-13 plots was 105% indicating no decrease
inyield due to uncontrolled TBW infestation.

Field Test Ste 2. Sarkville, MS (2001)

The test design consisted of main plots with “sprayed” and “unsprayed” plots and subplots containing
the MXB13 and PSC355 cotton lines. The main plots were not randomized, therefore creating two
Sde-by-sde randomized complete block trias. Subplots were replicated four times. In “ sprayed”
main plots, conventiond insecticides were used for optimum control of Iepidopteran pests. In
“unsprayed” main plots, lepidopteran pests were not controlled with chemica sprays. Plot Szewas
two rows wide by 30 ft long with 40" row spacing. Two blank rows were used between subplots and
four blank rows were used between main plots to minimize movement of larvae between plots.
Artificid infestations were carried out on the “unsprayed” main plots twice weekly for six weeks.
Neonate |larvae were applied to the termina of the plantsin acorn grit carrier a arate of 10 larvae per
row-foot. Evauations of efficacy were made 4-6 days after inoculation on 20 plants per plot in July
and continued for six weeks. Evauations of tissue damage and larva infestation were made on 20
sguares and 20 bolls per plot. Counts were not made for boll damage and infestation in the first three
weeks because of low boll counts during that stage of plant development. A calculation of season
mean damage/infestation was made across the Sx evauation dates. Lint yield was determined by
harvesting seedcotton and applying the lint percent from a handpicked boll sample. Percent potential
yidd was dso cdculated. Percent potentid yield isthe yield of avariety under no lepidopteran soray
conditions expressed as a percentage of its yield under typica lepidopteran spray control.

Results (Tables 3af) indicate artificid infestations were successful as measured by the high damage and
infestation values obtained in the unsprayed non-transgenic control (PSC355). The mean damage of
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sguares and bolls was 19.38 and 7.08%, respectively. Square and boll infestation was 8.33 and 2.5%,
repectively. For the MXB-13 line, season mean damage and infestation was sgnificantly less than the
unsprayed control and not significantly different from the sprayed PSC355. The low leve of damage
and infestation in the sprayed PSC355 plants indicates that the chemica sprays used in the * sprayed”
treatments adequately controlled the natura infestations. However, MXB-13 added an additional level
of control above the use of gorays asindicated by sgnificantly lower termina and boll infestation as well
as quare damage. The season mean of termind infestation for the unsprayed MXB-13 line was higher
than expected based on the trends in the whole data set for the trial. For example, the value for July 18
was 25%, which is high, but does not appear to represent the MXB-13 line based on the other five

va ues recorded throughout the season. If this one high vaue is removed, the termina infestation mean
drops from 6.88% to 3.25%.

Lint yield between treatments was not reflective of the efficacy aganst TBW. The MXB-13lineand
the sprayed PSC355 plots had comparable yields as would be expected. However, the unsprayed
PSC355 plots dso had lint yield that was comparable to the other treetments. Mot likely, delayed
harvesting due to sustained rains alowed bolls which st late in untreated plots to fully mature and
contribute to the find yield thus making the unsprayed PSC355 yield comparable to the sprayed
PSC355 and the MXB-13 yidlds.

Sarkville, MS (2002)

The design and procedures used in the 2002 trids at Starkville were nearly identical to those used in
2001 (described above) except the plot size was four rows wide and there were three replications.
Infestation and eva uation procedures plus the relative timing of the procedures were the same. Yield
results were not available a the time of thiswriting.

Reaults (Tables 4a-€) indicate artificia infestations were successful as measured by the high damage
and infestation vaues obtained in the unsprayed non-transgenic control (PSC355). The mean damage
of sguares and bolls was 13.33 and 5.0%, respectively. Sgquare and boll infestation was 2.5 and
1.67%, respectively. Asin the 2001 tria, the MXB-13 line, season mean damage and infestation was
sgnificantly less than the unsprayed control and not significantly different from the sprayed PSC355
plots. There were no sgnificant differences for infestation evauations in terminds, squares or balls.
Within the sprayed treatment, MXB-13 had significantly less square and boll damage as well as square
infestation compared to the sprayed non-transgenic control. Termina and boll infestations were not
sgnificantly different; however, MXB-13 was numericaly lower than the non-transgenic PSC255 line
in both cases.

Field Test Ste 3. Winnsboro, LA (2001)

A split-plot design with four replications was used with areas of “sprayed” and “unsprayed” plots and
subplots containing the MXB13 and PSC355 cotton lines. In “sprayed” main plots, conventiond
insecticides were used for optimum control of lepidopteran pests. In *unsprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Sze was four rows wide by 30 ft
long with 40" row spacing. Thistrid relied on naturd infestation of TBW for determining efficacy.
Evauations were made on afive to 10 day schedule starting on July 25 and continuing until September
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10. Twenty-five squares per plot in each of the four replications were examined for damage and the
presence of larvae. A caculation of season mean damage/infestation was not made across the
evauation dates because natura infestation was variable and limited on some dates. Seedcotton yield
was determined by harvesting and directly weighing seedcotton in the field. Percent potentid yield was
calculated.

Reaults (Tables 5a-c) indicate a naturd infestation of TBW was encountered at the triad Site between
August 22 and September 10. Pheromone trap counts indicate that TBW accounted for 94 to 100%
of the Heliothine moths during that time period. Peak square damage was 28% over the 3-week
period while peak square infestation was 9% over the same period. The MXB-13 line provided
excellent control of TBW. Square damage for MXB-13 plants over the 3-week period was 0.00-
2.0% while square infestation was 0.0-1.0%. These vaues were significantly lower than the unsprayed
control variety. Relative seedcotton yield of the unsprayed PSC355 line (1139 |bs./acre) was lower
than the MXB-13 yield (2218-2257 Ibs./acre) by approximately 50% as would be expected from
TBW damage. However, the sprayed PSC355 line was also significantly lower (1444 |bs/acre) by
goproximately 35%. Thisis modly like dueto rainfal conditions that resulted in untimely chemicd

Spray applications.

Winnsboro, LA (2002)

The design and procedure used in the 2002 trid at Winnsboro were nearly identica to that used in
2001 described above. Differences were in the sampling evduations. The number of squares
evauated at each sampling date was decreased from 25 to 10 while the number of datesincreased
from sevento 11. Also, damage and infestation were evauated for terminds in addition to squares.
Yidd results were not avalable at the time of thiswriting.

Higtoricdly, the Winnsboro area has had Hdliothine flights that conssted of cotton bollworm (CBW) in
early season followed by heavy infestation of TBW in mid to late season. However in 2002, the CBW
infestation was greater and lasted farther into the growing season. Damage and infestation ratings on
sguares and terminds of the unsprayed PSC355 plants indicate adight pesk on July 25 followed by a
larger peak on August 19. Results (Tables 6a-d) indicate the MXB-13 unsprayed line provided
excdlent control of CBW/TBW throughout the season with mean season termind and square damage
of 4.5 and 2.7%, respectively. The nontransgenic PSC355 damage was 14.8 and 18.5% for CBW
and TBW, respectively. Larva infestation vaues for terminas and squares were 1.8% and 0.7% for
MXB-13 plots while for the PSC355 plots the ratings were 4.8 and 7.5%. The season mean values for
al variables were lower for the unsprayed MXB-13 plants versus the unsprayed PSC355 plants. An
example of the seasond trends is shown in Figure 1 graph of square damage under non-sprayed
conditions.

Summary of Heliothis virescens Efficacy Field Trials

Five TBW trids consgting of both artificid and naturd infestation techniques were conducted by
multiple cooperators in 2001 and 2002. Reaults indicate that MXB-13 is able to effectively control
TBW infestations under field conditions. The level of contral is at least equd to, and in many cases far
superior to optimum chemical spray programs used during ided environmental conditions. Results aso
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indicate that MXB-13 surpassed the effectiveness of chemical spray programs under non-ided
environmental conditions such as sustained periods of rain. The results of the trids have been consstent
in showing ahigh leve of efficacy. Additiondly, thelevd of control was shown to be effective during
both the early fruiting period in July (Figure 2) as well as the late boll maturation period in late August
and early September (Figure 3).

2. Cotton Bollworm (Helicoverpa zea) Efficacy Trials

Three trids were conducted in 2001 to determine efficacy of MXB-13 againgt the cotton bollworm
(CBW). Thesetridswerelocated a Wayside, MS; Starkville, MS; and Jamesville, NC. Dataisaso
presented for 2002 trids at Starkville, MS and Jamesville, NC.

Field Test Ste 1. Wayside, MS (2001)
The procedures used for thistrial wereidentical to those used for the TBW trid a Wayside in 2001
(see Section 1 for details).

Resaults, presented in Tables 7a-€, indicate artificia infestations were successful as measured by the high
damage and infestation vaues obtained in the unsprayed non-transgenic control (PSC355). The mean
damage of squares and bolls was 22.9 and 9.4%, respectively. Square and boll infestation were 4.8
and 1.5%, respectively. For the MXB-13 line, season mean damage and infestation were significantly
less than the unsprayed control and not significantly different from the sprayed PSC355. Square and
boll damage were 3.1 and 0.8% for MXB-13 over the season, while the levels of infestation of squares
and bollswere 0.3 and 0.1%, respectively.  There were no significant differencesin lint yield among
the “protected” treatments, i.e.,, MXB-13, MXB-13 sprayed, and PSC355 sprayed. However, the
unsprayed PSC355 had alow percent potentia yield (67%) compared to the MXB-13 of 104%. This
indicates a 33% decrease yield as aresult of CBW infestation.

Field Test Ste 2. Sarkville, MS (2001)
The procedures used for thistrid were identica to those used for the TBW trid a Starkville in 2001
(see Section 1 for details).

Reaults, presented in Tables 8af, indicate artificia infestations were successful as measured by the high
damage and infestation vaues obtained in the unsprayed non-transgenic control (PSC355). The mean
damage of squares and bollswere 17.1 and 10.0%, respectively. Square and ball infestation were 6.5
and 6.7%, respectively. For the MXB-13 line, season mean damage and infestation were sgnificantly
less than the unsprayed control and not sgnificantly different from the sprayed PSC355.  Efficacy
againg CBW did not trandate in ayield advantage. The MXB-13 line and the sprayed PSC355 had
comparable yields as would be expected. However, the unsprayed PSC355 dso had lint yield that
was comparable to the other trestments. Most likely, delayed harvesting due to sustained rains alowed
bolls which set late in unsprayed plots to fully mature and contribute to the find yield thus making the
unsprayed PSC355 yield comparable to the sprayed PSC355 and the MXB-13 lines.

Sarkville, MS (2002)
The procedures used for thistrid wereidentica to those used for thetrid at Starkville in 2001 with the
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exception that the plot size was four rowswide. Yidd results were not available at the time of this
writing.

Reaults, presented in Tables 9a-g, indicate artificid infestations were successful, athough the season
mean vaues were lower than in 2001. This had the effect of reducing the power of the test to show
sgnificant differences among trestments as noted by the large number of evauations, by date and
season means that did not have no significant differences. Unsprayed MXB-13 plots had significantly
less square damage and termina infestation than did the unsprayed PSC355 plots. There were no
sgnificant differences between the unsprayed trestments for square and ball infestations and boll
damage dthough the MXB-13 was numericaly lower in al cases.

Field Test Ste 3. Jamesville, NC (2001)

A split-plot design with four replications was used with areas of “sprayed” and * unsprayed” plots and
subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots, conventiona
insecticides were used for optimum control of lepidopteran pests. In “ungprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Size was two rows wide by 30 ft
long with 36" row spacing. Thistrid relied on naturd infestation of CBW for determining efficacy.
Eva uations were made on three dates in August at approximately weekly intervas. Fifty (50) bolls per
plot in each of the four replications were examined for damage and the presence of larvae. A
caculation of season mean damage/infestation was not made across the evaluation dates because
natura infestation was variable and limited on some dates. Seedcotton yield was determined by
harvesting and directly weighing seedcotton in the field. Percent potentia yield was caculated.

Reaults, presented in Tables 10a-c, indicate a natura infestation of CBW was encountered &t the tridl
Ste between August 14 and August 28. Laboratory identifications of larvae indicated 95% as CBW.
Boll damage in the unsprayed PSC355 ranged from 33 - 56% and boll infestation ranged from 11.6 -
18.6%. The boll damage for MXB-13 plots was 6.0% - 7.6% while boll infestation was between 2 -
4%. On al evacuation dates, MXB-13 plots had significantly less damage and infestation than the
ungprayed PSC355 and was not significantly different from the sprayed treatments. Seedcotton yield
for the MXB-13 trestment was not significantly different from the PSC355 sprayed trestment. The
ungprayed PSC355 suffered significant losses due to CBW infestation. Comparing vaues for percent
yield potentid, the MXB-13 line was 109% of the sprayed treatment while the PSC355 untreated
plants had only 50% yield potentid.

Jamesville, NC (2002)

The design and procedure used in the 2002 trid a Jamesville were nearly identicd to that used in 2001
as described above. One difference wasin the sampling evauations. The number of bolls evaluated
was 40. Yidd results were not available at the time of thiswriting.

Reaults (Tables 11ab) indicate the CBW natura infestation during the first haf of August in North
Carolinawas larger than in past years. Percent damage for the unsprayed PSC355 ranged from 58.8 -
66.9% and boll infestation ranged from 0 - 22.5%. Boll damage and infestation for MXB-13 were
sgnificantly lower than the unsprayed PSC355 on al evauation dates except for August 19.  Also,
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unsprayed MXB-13 had significantly less boll damage than the sprayed PSC355 on the August 13"
evauation and numericaly lower on the other two dates. The boll infetation levels of MXB-13
remained below the 3-4% threshold leve that istypicdly used to apply chemicad sprays. Thislevd of
control was maintained throughout the heavy infestation which pesked with about 67% damage in the
unsprayed PSC355.

Summary of Helicoverpa zea Efficacy Field Trials

Five CBW trids conggting of both artificia and natura infestation techniques were conducted by
multiple cooperatorsin 2001 and 2002. Reaults indicate that MXB-13 is able to effectively control
CBW infestations under field conditions. For the five tridsin two years, atotd of 80 individua
evaluations was made comparing MXB-13 plots to unsprayed PSC355 plots. In 96% of these
comparisons, the MXB-13 line exhibited equa to or less damage than the unsprayed control with 53%
of the differences being satidticadly significant. Likewise, MXB-13 plots had equd or less damagein
58% of the comparisons to the sprayed PSC355 plots with optimum insecticide control. There were no
evauations where MXB-13 had significantly more damage or infestation than the chemically controlled
PSC355 plants. No sgnificant differencesin yield were found between the unsorayed MXB-13 line
and the sprayed PSC355. These resultsindicate MXB-13 to be a commercially acceptable means for
controlling CBW in cotton.

3. Pink Bollworm (Pectinophora gossypiella) Efficacy Trials

Onetrid was conducted in 2001 to examine the efficacy of MXB-13 againgt the pink bollworm
(PBW). Thistriad waslocated in Maricopa, AZ in the center of the PBW infestation area of the
southwestern United States.

Maricopa, AZ (2001)

The biology of PBW presents technica difficulties not encountered in evauations of other lepidopteran
pests. Neonate PBW enter the boll soon after hatching and spends the mgority of their lifecycleingde
the boll. Therefore, the means by which efficacy againg this pest is measured is substantidly different
from that used with other lepidopteran pests. Thetrid design conssts of two main plots. Within each
main plot, subplots are organized in randomized block design with four replications. In “sprayed” main
plots, conventiona insecticides were used for optimum control of Iepidopteran pests. In “unsprayed”
main plots, lepidopteran pests were not controlled with chemical sprays. Plot size was four rows wide
by 39 ft long with 40" row spacing. Artificid infestations were carried out on the “unsprayed” main
plots on three dates. An evauation of natura infestation was made on both “sprayed” and “ unsprayed”
treatments approximeately three weeks prior to harvest.

In this study, there are two terms that are used to describe efficacy. Thefirst is“% infested bolls” An
infested ball is defined as one that has evidence of larva development to the third instar or beyond. In
five measurements of infestation, MXB-13 had 0% infested bolls whereas the non-transgenic control
was 23-75%. Out of 3450 ball entry holes, zero larvae developed to the third ingtar. “Control
intendty” is the second term used to measure efficacy. Thisterm isaweighted average of percent
control that measures how quickly (which ingar) larvee are killed. A 100% vaue indicates that al
larvae are killed in the first ingtar whereas a 0% indicates that larvae develop to the third ingtar. Results
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shown in Table 12 indicate that PBW had no measurable boll infestation compared with 23-75% for
the non-transgenic control variety. In the five infestations conducted (onetrid), MXB-13 had a control
intengity of 96-100%. The non-transgenic control range was 15-66%. In the five infestations
conducted (onetrid), MXB-13 had a control intengity of 96-100%. The non-transgenic control range
was 15-66%. Resultsindicate MXB-13 has commercialy acceptable efficacy in Arizona against
PBW.

4. Beet Armyworm (Spodoptera exigua) Efficacy Trials
Two trids were conducted in 2001 to specificaly examine the efficacy of MXB-13 againgt beet
armyworm (BAW). Thesetridswere located at Fresno, CA and Stoneville, MS.

Field Test Ste 1. Fresno, CA (2001)

A split-plot design with four replications was used with areas of “sprayed” and * unsprayed” plots and
subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots, conventiona
insecticides were used for optimum control of lepidopteran pests. In “ungprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Size was two rows wide by 30 ft
long with 40" row spacing. Thistrid reied on naturd infestation for determining efficacy. Upon
observation of egg mass deposition, larva counts were subsequently made on 10 plantsin each of the
four replications.

Reaultsaeshownin Table 13. A light infestation of BAW was obtained gpproximately 84 days after
planting. The total number of larvae observed on 10 plants per plot was counted. MXB-13 treated
plots had a significant decrease in the number of larvae found compared to the unsprayed PSC355.
There was no sgnificant difference between the unsprayed and sprayed treatments of MXB-13.

Field Test Ste 2. Soneville, MS (2001)

A split-plot design with four replications was used with areas of “sprayed” and * unsprayed” plots and
subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots, conventiona
insecticides were used for optimum control of lepidopteran pests. In “ungprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Size was two rows wide by 30 ft
long with 40" row spacing. Artificia infestations were carried out on the “unsprayed” main plots. The
insect colony used for thistria was developed from larvae collected from the field in the oring of 2001.
On July 10, 11 and 12 atotd of 42 egg masses per plot was clipped to the underside of mature leaves
in the center of the canopy. On July 19, aminimum of 18 evauations per plot was made of foliar
damage on infested leaves and the totd number of larvae determined by counting using drop cloths
gpaced within the plot covering 30 row-feet.

Resultsare shown in Table 14. A sgnificant decrease was found in the amount of foliar feeding. The
MXB-13 had lessfoliar feeding than the PSC355. Likewise, the MXB-13 had significantly fewer
larvae than the unsprayed PSC355. In subsequent larvae counts, the number of small larvae and large
larvae on the MXB-13 line was sgnificantly less than on the unsprayed PSC355. Also, the number of
large larvae on the unsprayed PSC355 was greater indicating substantial growth on the non-transgenic
cotton. Even though there were afew smal larvae ill present on MXB-13 plants after 12-14 days,
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there was no indication of development to later ingars.

Summary of Spodoptera exigua Efficacy Field Trials

The two BAW trids conssted of one natural and one naturd infestation conducted at different
locationsin 2001. Resultsindicate that MXB-13 is able to effectively control BAW infestations under
field conditions. Dataindicate fewer larvae on the MXB-13 line. Although early instars were observed
on MXB-13 and limited feedings occurred, the larvae were not able to develop into larger ingtars.

5. Southern Armyworm (Spodoptera eridania) Efficacy Trials
Onetrid in Badwin County, Alabamain 2001 was used to evauate the efficacy of MXB-13 againg a
naturd infestation of southern armyworm (SAW).

Baldwin County, AL (2001)

A split-plot design with four replications was used with areas of “sprayed” and “unsprayed” plots and
subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots, conventiona
insecticides were used for optimum control of lepidopteran pests. In *unsprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Size was two rows wide by 30 ft
long with 40" row spacing. Thistrid relied on naturd infetation for the determination of efficacy. In
early September, alarge infestation of SAW was encountered. At 101 days after planting, an estimate
of percent defoliation for each plot was made by visualy approximating the percentage of leaves that
were missing from individud plants. On the same day, the number of larvae in three row-feet per plot
was determined using a drop cloth.

Results are shown in Table 15. A heavy infestation of SAW occurred at thistrid Site as evidenced by
the high larvae counts in the unsprayed PSC355. The MXB-13 line had significantly lower larvae
counts than the unsprayed PSC355. Some differences were observed in larvae counts between the
MXB-13 line and the sprayed PSC355. A complicating factor was the high density of morning-glory
weeds which served as additiond food for the SAW and most likely accounted for the higher larvae
counts for the MXB-13 line than the sprayed PSC355. Even though alarge larvae population existed
and developed into later ingtar larvae on the morning-glory, the percent defoliation on the MXB-13 was
only 0.8%. However, in the unsprayed PSC355 plots, the percent defoliation was significantly higher
(16.3%).

6. Fall Armyworm (Spodoptera frugiperda) Efficacy Trials

Two trids were scheduled in 2001 to evauate for fdl armyworms (FAW) in Badwin, AL and
Stoneville, MS, however, naturd infestations did not develop a ether ste. A third trid in Starkville,
MS was designed to develop bioassay dataon FAW using field grown plants. Thistria is discussed
here.

Plant tissue for the bioassays was taken from the 2001 TBW field trid. Assaysusing lesf tissue were
conducted on five dates at 7-14 day intervals from July 5 to August 16. Eight leaf samples were taken
per plot across four replications. Leaf disks were punched from young expanding leaves and one
neonate larvawas used per disk. Assayswereinitidly evauated after Sx days for percent surviva and
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average weight of surviving larvee.

Dataare shown in Tables 16 and 17. Surviva (leaf bioassay) on the MXB-13 for July 5-12 dates was
15.6 - 18.8% while on the other three dates ranged from O - 3.1%. For the unsprayed PSC355 |eaf
disks, survivd for duly 5 and August 3 dates was 59.4% and 84.4% while on the other three dates the
range was 90.6 to 93.8%. The percent survival on the MXB-13 was lower on dl evaluation dates
except the firgt date of July 5. The mean survivad of FAW on MXB-13 was only 8.1% while the
PSC355 was 83.8%. Mean weight of surviving larvae feeding on MXB-13 was only 0.3mg compared
to those feeding on the PSC355 control of 4.9mg. The low weight on MXB-13 indicates that the
larvae did not develop much beyond the neonate stage. As was found with the leaf bioassay data, the
bioassays on squares had a substantia level of variability across dates. However, MXB-13 had
sgnificantly lower surviva on the August 3 eva uation data and for the mean over dates. In addition,
the mean weight of the surviving larvae was substantialy lower for the MXB-13 than for the PSC355
control.

7. Soybean L ooper (Pseudoplusia includens) Efficacy Trials
Two trids were conducted in 2001 to specificaly examine the efficacy of MXB-13 againgt soybean
looper (SBL). Thesetridswere located at Stoneville, MS and Winnshoro, LA.

Field Test Stes- Soneville, MSand Winnsboro, LA (2001)

Data on efficacy againgt SBL were obtained from naturd infestation in the BAW trid at Stoneville, MS
and from the TBW trid a Winnsboro LA. Inthe Stonevilletrid, larva counts were taken 83 days after
planting. Larva counts were taken in the unsprayed PSC355 and MXB-13 plots using five drop cloths
(30 row-ft). Inthe Winnsboro trid, larval counts were taken at 96 and 103 days after planting. Counts
were taken with drop cloths from 12 row-feet in unsprayed PSC355 and MXB-13 plots.

Results are presented in Tables 18 and 19. The levd of infestation was substantidly higher at the
Winnshoro ste. In both trids, on dl evauation dates, the MXB-13 had significantly fewer larvae than
the non-transgenic PSC355 plots. Using the PSC355 leve of infestation as a basis, the percent control
of SBL found in these trials was 91% at Stoneville and ranged from 96% - 98% at Winnsboro. Thus,
MXB-13 efficacy against SBL ranges from 91% to 98% of the control. Based on these two tridls, it
can be concluded that MXB-13 has avery good efficacy againgt the SBL.

8. Cabbage L ooper (Trichoplusia ni) Efficacy Trials

MXB-13 efficacy againg anatura infestation of the cabbage looper (CL) was evduated in onetrail in
2001 in Fresno, CA. Larva counts were taken 49 days after planting in unsprayed PSC355 and
MXB-13 plots. Results are presented in Table 20. Thetota larvafrom 10 plants per plot were
determined. Thelevd of infestation was relatively low on the PSC355 plants and averaged only 6.0
larvae per 10 plants. On the MXB-13, zero larvae were found on 10 plants per plot across each of
four replications. The results of this onetrid indicate that MXB-13 has ahigh leve of efficacy agangt
CL. Sincetherewasonly onetrid, it is not possible to determine the efficacy across multiple
environments.
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9. Other Efficacy Trials - Puerto Rico

Onetria was conducted in Puerto Rico in the winter of 2001-2002 to examine the efficacy of MXB-13
agang naturd infetations of the cotton bollworm (Helicover pa zea) and the fal armyworm
(Spodoptera frugiperda).

A split-plot design with four replications was used with areas of “sprayed” and “unsprayed” plots and
subplots containing the MXB-13 and PSC355 cotton lines. In “sprayed” main plots, conventiona
insecticides were used for optimum control of lepidopteran pests. In *unsprayed” main plots,
lepidopteran pests were not controlled with chemica sprays. Plot Sze was two rows wide by 25 ft
long with 30" row spacing. Thistrid relied on naturd infestation for the determination of efficacy.
Since specific counts of larvae were not taken, observation of plots and quditative insect scouting
indicated the presence of plant damage typica of CBW and FAW. Evauationsfor plant damage were
conducted on 10 plants per plot on each of four replications. Boll position was rated as present or
absent and if aboll was present it was rated as either open or closed. Crop loss estimates were made
based on boll information.

The comparison of unsprayed PSC355 and the MXB-13 plots shows the effect of total |epidopteran
activity (Figure 4). There was alow number of bollsin the PSC355 plots corresponding to the
equivaent of 36 days maturity. Therefore, the mgjority of the typica boll load was missng. Because of
the low boll load in PSC355, cotton plants continued to grow and set bolls at the top of the plant. The
peak in bolls set for PSC355 plots corresponded to equivalent age between 36-45 days. Conversely,
the MXB-13 plants had atypica boll load. The peak in bolls set for MXB-13 corresponded to
equivaent age between 18 and 24 days. The total boll set on PSC355 plants was much lower than
MXB-13 plants and the bulk of the boll load for PSC355 plants was shifted to the later maturing bolls
at the top of the plant resulting in areduced yidd.
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Tablel. List of CrylF/CrylAc Cotton Field Efficacy Trials (p. 42; MRID 45808407)

N I

| Pest Species Year Cnoperator Location Trial Type| Infestation Tyvpe
leliothis virescens THW 2001 DAR Wivside, M5 | Split Pl Artilicial
leliothis virescens TEW 2001 Jobmie Jenkins | Swrkville, ME | Splat Plod Arhificial
leliothis virescens THW 2002 Jobmie Jenkins | Siarkville, ME | Spli Pl Artilizial
leliothis virescens THW 2001 Roger Leonard | Winnshoro, LA | Split Pl Matural
lehiathis virescens

lelicoy erpa mea TEW/CEW 2002 Roger Leonard | Wimnshom, LA | Sphit Pl B atural
lelicoverpa xea CHW 2001 NAS Wivside, M5 | Split Plo Aatilicial
lelicoverpa =e ChRW 21 Jobmie Jenkins | Sarkville, ME | Splat Plod Arhificial
lelicoverpa =e ChRW 22 Jobmie Jenkins | Sarkville, ME | Splat Plod Arhificial
lelicoverpa me ChRW 21 JI':_:IEI I:-r::-ld;-;':.nn Jamesyille, MC | Splat Pl Matuml
lelicoverp =m Chw 2002 JI':IEI I'::ld;;?nn Jamesville, HC | Eplat Plot Hatuml

S podoplera exiom HAW 201 DAS Fresno, CA Splat Pl Matuml
[Spodaplera axigum BAW 2001 John Adameryk | Stomeville, M5 | Splat Pl Arhificial

S podopiera eridania SAW 2001 Fon Smith JBaldwin Co., AL] Split Pl Batuml

S podoptera Trugiperda FAW 2001 Jobmie Jenking | Searkwille, ME | Bioassay Artilicial
*seudoplusia mcludens K1) 2001 John Adamceyk | Stoneville, M5 | Splat Plot Hiatural
ssoudoplusin imcludens SEI 2001 Roger Leomard | Wimnshom, LA | Split Pl Matural
I'mehaplusin m CL 2001 DAS Fresno, CA Splat Pl Matuml
rehinophom gossypielld — PEW 2001 Feler Ellsworth | Muoncops, A5 | Split Plat | Artabiceal Mabural
spodopbera Trugipernda

EHI'-"L"-"-'IT'-I — FAW/CHEW ] 200012002 [AS Puerto Eioo | Splat Flod Haturl
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Table2. Weekly Evaluations of Efficacy Against TBW Under Artificial Infestation at
Wayside, MSin 2001 (p. 43; MRID 458084-07)

Table Za - Percent Squares with Darmage” eas0n
I
Treatment 28-Jul p2-Aug | 08-Aug | 16-A Z28-Aug Mean
[ [——
MEE13 Sprayed ricl riel 1.3 0.0 0.0 0.4
5 Sprayed rid rid 06 1.3 25 15
__ __
MXE13 Uins prayed 1.3 1.8 1.3 1.5 1.3 1.5
PSC3155 Umnis prayed 248 ER ] 10.0 100 150 241
LSD (0.05} 4.2 0.9 a7 EF 4.5 &0
Table Zb - Percent ﬂrql.I-H'ES- wilth Lareae® Bas0on
Treatment 26-Jul 02-Aug “‘Fﬂ‘uﬂ_iﬁ‘# 25-Aug Mean
[
MXE13 Sprayed ricl nd (4] ) [R]
PELC 255 Sprayed rid ridl ] oo 0.0 o0
_
MXE1Z Unsprayed 0. 0.0 0.0 0.0 0.0 0.1
PSC 355 Uinis prayed 8.9 115 1.7 4.1 1.7 ]
L3D il]_[lﬁ-i 3.0 352 e ] ns 1.3
Table Zc - Percent Bolls with Da & Season
Treatment 26-Jul o2-Aug | 09-Aug | 16-A 28-Alg Mean
=R [ Sprayed e i (4] _|!I'Et'|FE o e
PSC355 Sprayed nd nd 1.9 [ 5.8 2.3
P I __
MXE13 Unsprayed 0.8 1.8 0.0 1.3 3.8 1.5
PSC355 Unsprayed 106 0.3 16.7 145 7.0 13.7
LSD (0.0} 2.8 54 32 a7 5.3 35
Table 2d - Percent Bolls with Larvase® Season
I
Treatment 26-Jul 02-Aug | 09-Au 16-H 25-Aug Mean
S [ Sprayed i T [HA] L_H'E--'.E T o
PSC355 Sprayed nd nd i) oo 0.0 o0
I I
MXE13 Unis pirayhed 0.& 0.6 0.0 0.0 0.0 0.2
PSC355 Unsprayed 58 4.1 15 a1 5.8 4.3
LBD il].ﬂ-'rl 3.9 Mne [RC) s 4.0 0.8
Table Ze - Lint Yield
Treatment ¥leld {LEiac) 35 Yield Potentlal
MXB-13 Uins prayed 1178 105
Lnspra s
MXB-13 Sprayed 1120
PSC355 Sprayed 11
I
LED [0.05) e

¥ 40 sarmples per replication with 4 replications

nd=

nal detarmimad. Mo natural infeatalion on thaees datas.
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Table3. Weekly Evaluations of Efficacy Against TBW Under Artificial I nfestation at
Starkville, MSin 2001 (p. 44-45; MRID 45808407)

Table 3a - Percent Terrminals with Larvae® Beason
Treatment 11-Jul 18-Jul 25=Jul 0 -Aug DB-Aug 15 =g Mean
MXE13 Sprayed [$ 5] (1] U100 [AEa] [se{e] .0 (S0 4]
PSC 355 Sprayed 1.25 5.0 1.25 125 0.0 0.00 145
- I
RN Ms 333 s s s s 1.00
e —— S———— e
MEXBE13 Uns prayed [FL L] 2300 B.79 d.ra 373 0.00 G.65
PEC355 Unisprayed 2250 3250 2500 18.25 1125 B.7S 18.38
LSD [0.05] s e S a1 5§.25 4. 42 376
Table 3b - Percent Squares with Damage* Beason
Treatrment 11-Jul 18-Jul 25-Jul D1-Aug 08-Aug 15-Auig Mean
MAKE13 Sprayed )] (6] sl T oo [ifae] Ton i
PEC355 Sprayed 1.25 0.00 2.50 375 5.00 3.75 2.1
LS D il].ﬂ-.'i-i s s s 101 327 s 085
MXE13 | Unsprayeal 000 ) 250 ENE 250 500 Z20
PEC355 Unsprayed 13.75 7.50 18.75 22.50 2875 25.00 18.33
LSD il]_ﬂ-s.[ 8.11 1 B.07 11.80 1060 11 822 G35
Table 3¢ - Percent Squares with Larvae® Season
Treatment 11-Jul 18-Jul 25-Jul D1-Aug 08-Aug 15-Aug Mean
MEE13 Sprayed QUD0 0.00 EI.EI_III 125 .00 0.00 021
PSC355 Sprayed [VX ] 0.00 1.25 000 0.00 0.00 021
LED 0 0s) i) Tis s s 0 ] i)
N - N I e ————
MXE13 Unsprayed [WX ] 0.00 0.00 125 0.00 0.00 021
PSL 355 Unisprayed [ 2..50 +.50 7250 12.50 13.7% 333
LS D (0.05) iE] iE] & ns V. .31
Table 3d - Percent Bolls with Damage* [~ Season
Treatment 11-Jul 18-Jul 25-Jul D1-Aug 08-Aug 15-fii Mean
MXEBE13 Sprayed rd ] md 000 0.00 0.00 .00
PEC355 Sprayed rid ] mid 250 1.25 2.50 208
LSD il].ﬂ-.’ﬂ [i] [iE] i NS
[ I
MXEBE13 Uns prayed rid ] md 000 3.75 1.25 167
PSC355 Unisprayed d el Fd 250 8.5 1000 .08
LSD il].ﬂ-.’ﬂ s ne .33 s
Table Ye - Percent Bolls with Larvae® Season
Treatrment 11-Jul 18-Jul 25-Jul 01-Aug | D8-Aug 15-Mu Mean
MXE13 Sprayed nd med i 000 0.00 0.00 0000
PSC355 Sprayed nd nd md 2350 1.2% 1.25 1.67
L3D il].ﬂ."ﬂ 1] (5] ] 0,99
MXE13 Unsprayed nd i ] rd .00 1.2% 0.00 042
PSC355 Unsprayed nd e fuls| 125 2.50 3.75 250
LS D [0.05) 1] 1] 2.00 1]
Table 3f - Lint Yield
Treatment Yield (LB/ac) | % Yield Potential
- nsprayed 1831 103
[ FECa5n | Unsprayed 1365 o5
[EA=E 1praye-:l ToER
PSC355 | Sprayed 1840
LSO {0.05) e

= 20 samples per replication with 4 replications
nd = not determined. Mo significant boll ==t
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Table4. Weekly Evaluations of Efficacy Against TBW Under Artificial I nfestation at

Starkville, MSin 2002 (p. 46-47; MRID 45808407)

Table d4a - Percent Terminals with Larvae® FEeason |
Treatment 10-Jul 17 -Jul 24-Jul ST-Jul T 07-Aug T 74-Au Mean
R e
MXE13 Sprayed 000 .00 0.00 [PIo] 0. 00 p.0o .00
PECIES Sprayed 0.00 o.00 167 167 0.00 0.00 0.55
LSD ’l]_ﬂ-!'rb [il] [1E] s n& ng s [il]
- ——— - . ——
MXB13 [ Unsprayed ] 333 .00 0.00 18 0.00 0.00 0.B3
PSC355 Uns prayed 167 3.33 BT T0.00 5.00 0.00 A4 44
[ -
LS D (0.05) s e I ns 288 riE ns
Table 4b - Percent Squares with Damage* - Season
Treatment ‘II]-JHI ‘II«J“I 24-Jul 31-.!_IJI o7 -\.ll.lg 14-&& Mean
MXE13 §pra:,.'ed 167 0.00 D.E 1 51 0.00 ‘I.E_? 083
PSC 355 Sprayed 000 1.67 5.00 11.67 5.00 1.67 417
I i T T A e T PR
[ __ — __ — I
MXE13 Unsprayed I:":E .Ei 1_.E'|" 1 51 1.8/ 3.3_3 1 E|I1_
PSC355 Unsprayed 13.33 1500 1833 11.67 13.33 B33 13.33
LSD (0.05) vy 73 KL ns B kR anr |
[
Table 4¢ - Percent Square5 with Larvae® Season
Treatment 10-Jul 17 -Jul 24-Jul ST-Jul T 07-Aug T T4-Au Mean
R e — ———————— _—
MXE13 Sprayed Q.00 .00 0.00 .00 0.00 0.00 .00
PSCa55 Sprayed [4144] [1E03] KRck] R Ter R T
P
LSO {0.05) [iE] iE] s N ne s 127
MXE13 Unsprayed | 0.00 1.67 0.00 167 0.00 0.00 .58
PSC 355 Unsprayed 1.67 0.00 2.00 2,00 .33 0.00 250
LsD 1!]_1}5} ns e - ns 3] - ne
Table 4d - Percent Bolls with Damage* “Eeason |
Treatment 10-Jul 17 -l 2a-Jul 31-Jul | 07-Al Td-Ali Mean
FE Sprayed e ] o Tor u.n:og' _I!'EI'I!l'Ii R3]
PEC355 Sprayed i ] o BaT 10,00 EEE] CET
LSD (0.05) e s = 086 |
[FE Uns prayed g ridl il ElEE] 0. BT =S
FSC355 Unsprayed il ] o 00 3.33 Bar ]
LSD {0.05) 000 ne = = B8
Table de - Percent Bolls with Larvaes® — Season
Treatment 0-Jul 17 -l 2a-Jul S1-Jul_| 07-Aug | 14-Aug Mean
MXE13 Sprayed il nd o TG00 T.00 0.00 ]
PECI5S Sprayed nd ] o 500 T.00 0.00 167
— LED10.05) ] i S ]
P
MX E13 Unsprayed nid ] il .00 .00 0.00 0.00
PSCI55 Unsprayed il ] ol 167 3.33 0.00 167
LSD (0.05) ne e = e

* 20 samples per replicaton with 3 replications

nd=

mol detarrmnad. Mo sgaificant ol 2et
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Table5. Weekly Evaluations of Efficacy Against TBW Under Natural Infestation at
Winnsboro, LA in 2001 (p. 48; MRID 45808407)

Table 5a - Percent Squares with Damage®

Treatmeant Z5-Jul_|30-Jul | 03-Aug | 1d-Aug | 22-Aug | 30-hug | 10Sep
P P
BN B3 S prayed 0.0 [5I] 0.0 0.0 oo 0.0 1.0
Sprayed 10 50 50 10 4.0 210 10
MXE13 Unsprayed] 0.0 i) 1.0 10 oo 1.0 20
PoCass | Unsprayed| 00 ] 50 50 6.0 FE) 170
LSD [0.05] e 14 s s EE] 1.2 EE]
Table 5b - Percent EI'I]I.IEI'EE with Larvae®
Treatmeant Z5.Jul | 30-Jul | 03-Aug | T4-Aug | 22-Aug | 30-Aug | 10Sep
P— __
MXE13 ] GSprayed 0.0 il 0.0 i oo ] iG]
Eprayed T (o] o ) 28] ] 0
M E13 Unsprayed] 0.0 an 1.0 0.0 oo 1.0 0.0
PECASS | Unaprayed] 0.0 [5I] 20 ] ] EXA] 50
P
LSD [0.05] e Te S e T LN EK]

Table 5¢ - Seedcotton Yield

Treatment Vield (LEVac]] % Yield Potential

- nsprayed ]
PSC355 | Unspr: 70
M¥XB-13 | Sprayed 2257
PSCA5S | Sprayed 1444

LSO {0.05) il

* 25 samples per rephication with 4 replications
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Table 6. Evaluations of Efficacy Against TBW/CBW Under Natural Infestation at
Winnsboro, LA in 2002 (p. 49; MRID 45808407)

Talbe ba « Percent Termanal Da

mage*

5

Seasan
p [T T T S T Todug ] 18-Aug ] TrAug ]| 0asep | Mean
;i prayed % . T_WL% =T zfﬁ- _!'F-TL T
PECIBS Sprayed [ i [F3] 1] Vi -1 -1 00 pil] TE TE |
P
[TETE Unspraved 25 25 5] 51 B (K] [T i) 50 (] 45
PECIRE E:pra.!ed Bl 23 2. 00 245 125 f] Ten 300 130 118
L&00.08) [ [ ns s [ ik 182 143 141 115 [F]
I
Tabe b « Percent Termirals with Larvae * Seasan
Treaimeni TISl | 2200 | 0ol ] 30l ] 0T-0ug | Ohahug | 12:8ug ] 19-Aug ] 27hug | 0dsep | Mean
prayed 5 [iK] 23 [ [i] [ [iE] 25 [il] [] [
Eeru:tﬂ 100 25 & 13 ] 5 A_‘ 75 80 IL i
TEXE13 Unspraped i 25 .1 13 ] i 2k 100 il [ 1.8
PSCaEs | Unspraved | oJ R ] I ] P oo 00 ] (4] ik |
Lapige 14 T m i e s LT o 3 0 ™
Tabe fic - Percent Square Damage * Season
Treaiment Troul | 220 | 2bul | 20-ul | D1-Aug | O6-Aug | 12-kug | 18-Alg | 2rfhug | Ddsep | 1%ep | Mean
[[ELH _E rayed [ [iK] 23 [ [il] [i] L 25 25 [¥] (] 4
PSCARE Epru:.ltﬂ 25 L] 120 Bl ] I 150 120 115 1.5 [¥i] ]
13 Unsprayed [} 15 FR FE 18 [ X ] 1! Lo 1] b Qa—
Lm;Ea!ed Bl [ 175 125 EE] 103 na =0 410 12.0 125 155
LED{0.08) s 47 105 120 ra L K 173 [T [ £l K]
Table Gd « Percent Squares with Larae *® Season
Treaiment Traul | 2208 | 2ul | 20-ul | Dl-fug | O6-Aug | 12-kug | 18-hlg | 2ribug | Ddsep | 11dep | Mean
T ST 1M b i i il K] pE: ] ] ] ¥
[ pscas IELLpr:IthI:I Fi ] ] i ] i} 0 1] L] ] (] 7|
TEXE13 Unsprayed [i] [iK] 23 [ [il] [i] L 25 [il] [¥] [¥i] [N
PECIRE Unsprayed Bl 23 23 1] 245 i 150 TI0 [ ] i i)
L500.08| EE] 43 ns LT [ ns ] i [E] K] a5 15

* 0 samples par replicabion vath 4 repications
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Table7. Weekly Evaluations of Efficacy Against CBW under Artificial Infestation at
Wayside, MSin 2001 (p. 50; MRID 45808407)

Table 7a_Percent Squares with Damage - . W'ﬁem
Treatment u AL =ML 16-Au -1 Mean
[ meBe13 ] Sprayed nd na Lﬂ+_ﬁ-ﬂ-ﬁ-_ﬂ-ﬂ-i A
[T SEEIE" nd nd [ 1.3 25 1.5
MXE13 Unsprayed | &4 ] T T T I
PSCIS5 UnEmEd 258 A0.8 21.9 12.5 138 225
LSD {0.05) I 50 5y ZE i a
Table Tb - Percent Squares with Larvas® T Season
fre.atment mm-AuL Dh-AU Th-BU Tohug | Mean
MXB13 Sprayed nd md V] ] (o] (L]
FPSC355 Sprayed md md 0.0 0.0 0.0 0.0
MXB13 Unsprayed [T 1.3 V] V] 0.0 0.3
PSCI55 Unsprayed 113 ] 1.3 (] 3.1 4.5
LSD [0.05) N o T e o 0
Table Tc - Percent Bolls with Damage® [ Season
Treatment ul -ﬂ-.ﬁ.ug E-Aug 1§-Aug m Mean
MXB13 Sprayed nd nd (L] [ V] [
PSCI55 Sprayed nd nd 1.8 1.3 3.8 23
MXB13 Unsprayed 0.0 0.0 1.3 1.4 [i] 0.&
PSC3IEE Unsprayed T4 ] o6 T 0.4 K
LSD {0.05) 1.1 ] SE 3.3 ] 3.1
Table 7d - Percent Bolls with Larvae® [ Geason
Treatment Zh-Jul -ﬂ-.ﬁ.ug E-Aug 1§-Aug m Meaan
MXB13 Sprayed nd nd 0.0 0.0 0.0 0.0
PSCI55 Sprayed md md 0.0 1] 0.0 0.0
Unsprayed ] ﬂ ﬁ
PSCI55 Unzmﬁd (K] 1.3 a4 (K] (K] 1.5
LSD {0.05) s Mis 1.4 ns [ 1.4
Table Te - Lint Yield
Treatment Yieid (LEvac] | % Yield Potential
MXB-13 | Unsprayed 11710 104
PSC3I55 | Unsprayed 783 BT
MXB-13 Sprayed 1120
[ PECans | Sprayed 171
LSD {0.05] 204

= 40 zamples per replication with 4 replications
nd = mot determined. Mo natural infestation on these dates.
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Table8. Weekly Evaluations of Efficacy Against CBW Under Artificial I nfestation at
Starkville, MSin 2001 (p. 51-52; MRID 45808407)

Table Ba - Percent Terminals with Larvas® Season
Treatmeant 11-Jul T8-Jul 25=Jul 0 -fug M-nug 15 -Mug Mean
MY E13 Sprayed [FE ] 0.00 0.00 [XH] 0.00 0.00 .00
PSLC355 Sprayed 125 5.00 1.25 125 0,00 0.00 145
LSD il]_ﬂﬁ-b il L33 s 1] & -] 100
MEE13 Unsprayed i 2.-._% !EH ] 2.-._% !!_g ! E_I
PSLCI55 Unsprayed 20.00 15.00 10.00 18.25 2550 .50 16.04
LSD il]_ﬂﬁ-b FIS a.84 s ne LE] s 234
Table Bb - Percent Squares with Damage* Season
Treatment TI-Jut To-Jua1 Tl ] Ponug ] DE-n0g ] To-nug Mean
MXE13 Sprayed [FEH] 0,00 0.00 125 0.00 0.00 021
PSL3.55 Sprayed 1.25 0.0 2.50 3.7 5.00 3.75 2.7
iE iﬂ #5; [iE] [iE] s [i] s B ] 8]
[ I
MXE13 Unsprayed 500 3.3 5.00 ¥ .50 5.00 5.00 521
PSLCI55 Unsprayed 15.00 8.7% 1125 23.75 18.75 2500 17.08
LED (0.05) 1Az e = T o Tan e i
Table B - Percent Squares with Larvae® Season
Treatmeant 11-Jul T8-Jul Zﬁﬂl 0 -fug 8-l 15 -Mug lean
MXE13 Sprayed (W] .00 0.0o 1 25 0. 00 0.00 021
PSC355 Sprayed QudD 0.0 1.25 000 0.00 0.0o o
LSD il]_ﬂﬁ-b [5l-] s s [il-] LE] s ne
[ I o —
MIXE13 Lnspraved 250 .00 1.5 [iIH] 1,25 2.50 125
PECI55 Unsprayed S00 125 0.00 15.75 10.00 B.75 646
LSD (0.05] ris Tis ) 503 s 5.37 250
Table Bd - Percent Balls with Damage* Season
Treatmeant 11-Jul T8-Jul 2a-Jul 0 -Aug ﬂ'ﬂ-ﬁug 15 -Aung ean
MEE13 Sprayed nd nd rid [TH] 0.00 0.00 [iRi]
PSLC355 Sprayed nd nd rud 250 1.25 2.50 208
Soipos 15 s s [
e
MXE13 Unsprayed rid ] il 000 250 1.22 1.25
PRC 355 Unsprayed rd nd i 10.00 6.25 13.75 10.00
LSD (0.05) .00 3.553 s 2853
P
Table Be - Percent Bolls with Larvas® Season
Treatmeant 11-Jul 18-Jul 2a-Jul D1-Aug O8-Aug 15k Mean
MXEB13 Sprayed nd vl md 000 0.00 0.00 .00
PEC155 Sprayed nd nd nd 250 1.25 1.25 1.67
L3D 1!].1]-.":-} ne s 3 [WE=]
MEE13 Unis prayed rd nd Juls] 0.00 125 0.00 042
PSC355 Uns prayed nd nd nd ENE = 10.00 Ehr
LS D (0.0:5) 550 1] s 3
Table 8f - Limt Yield
[ - o
Treatment Wield (LEWac) | % Yield Potential
- nsprayed 1831 103
[ FoL4ns | Unsprayed o o5
[FA=RE] 1prag,ﬂe-:l 158
PSCI55 | Sprayed 164D
LSO (0.05) mE

* 20 samples per reglication with 4 replications
nd = not determined. Mo significant boll 2st.
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Table9. Weekly Evaluations of Efficacy Against CBW Under Artificial I nfestation at
Starkville, MSin 2002 (p. 53-54; MRID 45808407)

Table 3a - Percent Terminals with Larvae® Beason
Treatment T0-Jul_|_17-Jul | 2a-Jul | 31-Jul | O7-Aug | Ta-Aug | Mean
MXE13___| Sprayed T.00 0.00 125 .00 o.00 0.00 N
PSCA55 Eprayed FE] 7= 575 ] 1.5 0.0 Z 08
s Sha0s) NS s s o E k] 1] s 141
[ N —
MXE13 Unsprayed] 0.00 0.00 0.00 500 T.os 0.00 1.04
PEC355 Unsprayed] =00 ] B.25 20.00 500 Z50 750
LS D {0.05) T e ] 1000 & s g
Table 3b - Percent EI'I]UBI'"E'S- with Damage” Beason
Treatment T0-Jul | 17-Jul ZaJul | Si-Jul_| 0r-Aug | 14-Aug | Mean
MX.E13 Sprayed 000 0.00 0.00 .00 105 0.00 021
PEC355 Sprayed 0.00 155 o.on ] (i) o.00 ]
LED [0.05) s e T i a.as s 165
__ _
MXE13 Unsprayed] 1.25 N 0.00 250 3.75 2.50 228
PEC355 Unsprayed | 10.00 1625 10.00 70.00 .00 1125 1Z.82
LSD [0.05) TS 859 T 57 480 s EEF
Table 9c - Percent Squares with Larvae® - Season
Treatment 0-Jdul ]| 17 -l 24-Jul |31 Jul_| 07-Aug ] 14-Aug | Mean
MXE13 | Sprayed [eI0] 8 R8] Tt [8T4] [$J0] e[, [R5
F5C355 Sprayed 0.00 0.00 D.00 ENE T.os 0.00 FEE]
LD iﬂ_ﬂ-ﬁ-[ ns e s -] ns s ne
TFTEE Unsprayed | 000 .00 o.on X Ton D00 T.04
PELC355 Unsprayed | 250 0.00 125 250 500 2.50 Z 28
- LS D (0.0:5) ne e s il [iC] s i}
Table 8d - Percent Bolls with Damage* - [ Beason |
Treatment T0-Jul | A7-Jul ]| 2a-Jul ]| 31-Jul | 07-Aug ]| 14-dug | Mean
MAE13 | Sprayed ng = g T (e8] g P
PEC355 Sprayed nd el nd =00 N 1.25 R
LED [0.05) i N i i
MXE1D Unsprayed niel ] d T.25 e D00 i
PSC355 | Unsprayed i ] nd 250 5.00 500 a7
LSD [0.05) i T i i
Table B3a - Percent Bolls with Larvaes® Beason
Treaiment 00U ] 17Ul ] 24Ul ] S1.d0l ] O7-Aug 1 14-Aug | Mean
MXE13 | Sprayed nd el i 125 0.00 000 042
PSCa55 Sprayed nd Tid nd 500 105 0.00 Z08 |
FRITA ns ne =) ns
___
MxE13 Unsprayed nd nicd nd Q.00 .00 0.00 0.00
PECA55 Unsprayed nd e nd Z50 Z50 575 FIEH]
LSD (0.05) ne ne & ne

* 20 samples per replication with 4 replicatans
nd= ot determined. Mo sgnificant boll et
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Table 10. Weekly Evaluations of Efficacy Against CBW Under Natural Infestation at
Jamesville, NC in 2001 (p. 55; MRID 45808407)

Table 10a - Percent Bolls with Damage*

Treatment ‘H-AUE 20-Au EE-AUE

GG

MXE13

I PSCI55 I Unsprayed 23.0 S0 LN
LE_[:I LT 2 .0 i

Table 10b - Percent Bolls with Larvas*

e e e

Sprayed X [ [
MXB13 Unsprayed 4

PSCIES Unsprayed 15.0 188 116
I LSD {0.05) iy 2 Zo |

% Yield Potential

104
=0
MXB-13
PSC355 | Sprayed 2758
LSD (0.05) 215

* 50 samples per replication wath 4 replications
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Table 11. Weekly Evaluations of Efficacy Against CBW Under Natural Infestation at
Jamesville, NC in 2002 (p. 56; M RID 45808407)

Table 11a - Percent Bolls with Damage®

Treatment E-Au 13-Au 18-Au
MXB13 I ﬁpla'_.'ea 10 e T

Sprayed R 11.4 ]
MXB13 Unsprayed L] . ]
PSCI55 Unsprayed 584 il Bh5
LSD (0.05) 1 B 00

Table 11b - Percent Bolls with Larvae®

Treatment ﬂ-E--ﬁ.ug 13-.ﬁ.ug 1'&-Aug_
MXB13 Sprayed 0.0 0.& 0.&
PSCI55 Sprayed 1.4 0.5 0.0
| PSCA55 Unsprayed] <19 il 0.0
LSD (0.05) 4. 2.4 ns

* 40 samples per replication with 4 replications
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Table12. Evaluation of Efficacy Against PBW Under Artificial and Natural Infestation at
Maricopa, AZ in 2001 (p. 57; MRID 45808407)

Table 12a - Parcent Infested Bolls (SE)

Treatment 51--ﬁ.uE = MEP 3 PR * UB-WOV l
MXB13 I Eplayed nd nd nd N b
Sorayed nd nid nd A7 00 (5.74] a
MXB13 Lnsprayed U] 1] .00 ol
PSC355 Unsprayed] 23.33(10.36) a| 24.21(0.19) a| 5765(4.34) a| 76.10(10.05) a

mcial infestabon
- fdatural infestation
nd = not determined

Weans within the same column and spray treatment that share the same letter are not significantly
different {P=0.05 Tukey's HSD test).

Table 12b - Control Intensity - percent ;SE!
Treatment -H L E!-Eep " PR = OB-NOV =

praye 0 nd nd TG lnen b
5 nd nd 24 0 106! 8|

MXEB13 T 0000 (000)
PSCa55  |Unsprayed] G095 (7 02) 2| B441(0.12) a

Artmcial infestaton
" MNatural infestation
nd = not detarminead
Weans within the same column and spray treatment that share the same letter are not significantly
different (P=0.05 Tukey's HED test).

=1 (L) D

RSN 42 [1.08)
Tha2 [16.54] a8

S TER D
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Table 13. Summary of BAW Efficacy Evaluation Under Natural Infestation at Fresno, CA in
2001 (p. 58; MRID 45808407)

Treatment Total Larvae *
MXB13 Sprayed 0.3
PSCI5S Sprayed 0.0
MXB13 Unsprayed .5
PsC3ss | Unsprayed 2.3

LSD {0.05) 0.4

* Total Larvas obtained from 10 plants per plot
with 4 replications.

Table 14. Summary of BAW Efficacy Evaluation Under Artificial I nfestation at Stoneville,
MSin 2001 (p. 59; MRID 45808407)

mlr_m_lﬂm-w
Damage * | Larvae ** |Instar*® July Instar**
Treatment July 19 July 20 24 July 24
“Unsprayeq KL T il ¥
PSCI5E Unsprayed 25 e 24 [
— LsD 10.05) 046 o0 17 Pl
*0-3 Scale:
O=no damags;

1=slight damage, litile feading, few warms,
2= moderate foliar damage, feeding and lamvas sasily noted
F=severe foliar damage to the point of defoliation

** Larvae obtained in 30 row-fest
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Table 15. Summary of SAW Efficacy Evaluation Under Natural Infestation in Baldwin Co.,
AL in 2001 (p. 60; MRID 45808407)

Total |
% Defoliation Larvae®
Treatment 101 DAP 116 DAP | 101 DAP
SIS Sprayed nid nd 1.5
PSC355 Sprayed nd nd 0.3
MXEB-13 Unsprayed 4] 5 |.:- .:”L.-I JI
PSC355 Unsprayed 16.3 KTk B3
LSD (0.05) T8 I

* Total larvae obtzined from 3 rovedt.
nd= not determined

Table 16. Summary of Percent Survival and Larval Weight Gain After Six Daysfor a FAW
Leaf Tissue Bioassay at Starkville, MSin 2001 (p. 61; MRID 45808407)

Mean Over Reps Standard Ermor
Entry | 70501 | 7201 | 7-2601 | 80341 | 84601 | Mean | 705401 | 74201 | 7-2601 | 80301 | 84601 | Mean
[MxB-13 156 188 K| 31 0.0 81 156 a.1 KR | ER| i) a7
P5SC355 504 Bl 406 B4 B34 LER A3 31 31 114 6.3 54
|'L5D {0.08)] 503 157 154 184 208 0.8
Larval Weight {mg)
er Reps Standard Error
Entry | 705-01 | F-4@404 | 72601 | 8403401 | B-6401 | Mean | TO501 | T304 | 72601 | 8-03401 | 8-16-01 | Mean
JdB-i3 03 0.4 0.1 0.1 0.3 0.0 0.2 00 0.0 0.1
|PE|1:355 a7 57 48 T 17 44 06 08 12 0.7 02 0.5
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Table17. Summary of Percent Survival and Larval Weight Gain After 6 Daysfor a FAW
Square Tissue Bioassay at Starkville, MSin 2001 (p. 62; MRID 45808407)

Mzan Standard Error Mean Standard Error
Entry | 7-261 | 80301 | Mean | 7-2601 | 8-03-01 | Mean ] 7-2601 ] 8-0301 | Mean | 7-2601 | 8-03-01 | Mean
|MxB-13 IR 0.0 18.8 07 oo 122 1.1 : 1.1 0.1 : 0.1
|Pﬂt355 36 636 636 74 139 74 20 1.4 17 0.4 0.3 0.3

[Lsojoos) | 253 | 230 | 258

Table 18. Summary of SBL Efficacy Evaluation Under Natural Infestation at Stoneville, MS
in 2001 (p. 63; MRI D 45808407)

Total Larvas*
Treatment 43 DAP
-13 Unsprayed 04
PSCA55 Unspr a.d
LSO {0.08) 3

* Total larvae from G drap cloths with 4 reglications
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Table 19. Summary of SBL Efficacy Evaluation Under Natural Infestation at Winnsboro, LA
in 2001 (p. 64; MRID 45808407)

Tatal Larvas®

Treatment
MXB-13 Unsprayed ]

PSCI85 | Unsprayec 485 128
LSD (0.05 IEET T T

* Total larvae obtzined from 12 roweft

Table20. Summary of CL Efficacy Evaluation Under Natural Infestation at Fresno, CA in
2001 (p. 65; MRID 45808407)

Wb Unspraye

PSCIRE Unsprayed B0
LSD {0.05 I

* Total larvae obtzined from 10 plants per plot
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Figurel. Efficacy Against TBW/CBW % Square Damage in Unsprayed Plots 2002
Winnsboro, LA (p. 66; MRID 45808407)
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Figure 2. Efficacy Against TBW % Square Damage in Unsprayed Plots 2001 Wayside, M S
(p. 67; MRID 45808407)
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Figure 3. Efficacy Against TBW % Square Damage in Unsprayed Plots 2001 Winnsboro, LA
(p. 68; MRID 45808407)
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Figure4. Plant Map Data for Unsprayed M XB-13 vs. PSC355 - Puerto Rico 2001-02 (p. 69;
MRId 45808407)
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